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APPARATUS AND METHOD FOR DATA ACCESS CONTROL AND 
INSTRUCTION FORMAT THEREWITH 



CROSS-REFERENCE TO RELATED APPLICATION 
This application claims the priority benefit of Taiwan application serial no. 
89125860, filed December 5 S 2000 

10 

BACKGROUND OF THE INVENTION 

Field of Invention 

The present invention relates to an apparatus and a method for data access 
control and an instruction format therewith. More particularly, the present invention 
15 relates to an apparatus and a method for data access control and an instruction format 
therewith, in which one of coprocessor memory access instructions has an indicating 
field capable of determining the quantity of data words that can be transferred between 
the coprocessor and the memory. 

20 Description of Related Art 

Processor is currently one of the indispensable components in many electronic 
products. For example, each personal computer has a central processing unit (CPU) 
and a number of dedicated processors. Following the rapid progress in electronic 
technologies, processors having increasingly powerful functions are constructed. 
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Due to an increase demand of powerful processors, coprocessors are developed 
to process subsidiary items so that the main processor can work more efficiently and 
quickly. 

Amongst the data access instructions of a main processor, some of the 
5 instructions are introduced specially to control data transmission between the 
coprocessor and a memory. Many data access control methods that deal with 
coprocessors have been invented. For example, in US. Patent No, 5,193,159 titled 
'Microprocessor System', a 16 bit temporary register is used to control the number of 
data transmission. However, the method demands lots of chip area. In U.S. Patent 
10 No. 6,002,881 titled 'Coprocessor Data Access Control 5 , a portion of the addressing 
mode information of the coprocessor instructions is used to control the quantity of data 
to be transmitted. Yet, the method tends to use up many instruction bits just to retain 
transmission length information. 

15 SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to provide a coprocessor data 
access control method capable of using coprocessor memory access instructions that 
have a coprocessor register indicating field to determine the number of data words in a 
transmission between the coprocessor and the memory. 

20 Another object of the invention is to provide a coprocessor data access control 

method capable of controlling data transmission quantity without an additional register 
or the need to occupy a portion of the fixed address mode information. 

A further object of the invention is to provide a coprocessor data access control 
method that requires a smaller chip area. Moreover, many instruction bits that are 
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originally taken up by coprocessor memory access instructions for transferring length 
information are freed up for other purposes. 

To achieve these and other advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the invention provides an 

5 apparatus for coprocessor data access control, comprising a central processing unit, a 
memory unit and a coprocessor The a central processing unit is used for executing 
central processing unit instructions to perform data processing. The central processing 
unit instructions includes a plurality of coprocessor memory access instructions. The 
memory unit, coupled to the central processing unit, is used for storing data words. 

10 The coprocessor, coupled to the central processing unit and the memory unit, is used for 
accessing and processing the data words stored in the memory unit by one of addressing 
modes under control of the coprocessor memory access instructions executed by the 
central processing unit. The coprocessor memory access instruction has an indicating 
field, and N data words are accessed to or from the memory unit by the coprocessor 

15 according to the value of the indicating field. The N is a value greater than or equal to 
1. 

In the apparatus for coprocessor data access control as described above, the 
indicating field of the coprocessor memory access instruction includes a coprocessor 
number field and/or a coprocessor register field. The coprocessor number field is used 
20 for storing information about a specific coprocessor to be activated. The coprocessor 
register field is used for storing information about specific registers to be used in the 
data processing. 

To achieve these and other advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, the invention provides a 
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coprocessor data access control method, comprising the steps of; providing an 
instruction having an indicating field; and accessing N data words to or from a memory 
unit by a specified coprocessor according to the value in the coprocessor indicating field, 
wherein N is a value greater than or equal to 1, and the number of word data depends on 
5 the value in the coprocessor number field and/or the value in the coprocessor register 
field. 

In the method for coprocessor data access control as described above, the 
indicating field of the coprocessor memory access instruction includes a coprocessor 
number field and/or a coprocessor register field. The coprocessor number field is used 
p 10 for storing information about a specific coprocessor to be activated. The coprocessor 

S3 register field is used for storing information about specific registers to be used in the 

?j i data processing 

111 To achieve these and other advantages and in accordance with the purpose of the 

s invention, as embodied and broadly described herein, the invention provides an 

nj 15 instruction format for a coprocessor data access control. The instruction format 

yul includes an indicating field, and a particular coprocessor to be used and the number of 

Q data words to be accessed to / from a memory unit is determined by the value of in the 

indicating field. 

Li the instruction format described above, the indicating field of the coprocessor 
20 memory access instruction includes a coprocessor number field and/or a coprocessor 
register field. The coprocessor number field is used for storing information about a 
specific coprocessor to be activated. The coprocessor register field is used for storing 
information about specific registers to be used in the data processing. 
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It is to be understood that both the foregoing general description and the 
following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings are included to provide a further understanding of 

the invention, and are incorporated in and constitute a part of this specification. The 

drawings illustrate embodiments of the invention and, together with the description, 

serve to explain the principles of the invention. In the drawings, 

Fig. 1 is a diagram showing the architectural arrangement of a microprocessor 

and a coprocessor capable of implementing a coprocessor data access control method 

according to this invention, and 

Fig. 2 is a diagram showing an instruction format for a coprocessor according to 

this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the present preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers are used in the drawings and the 
description to refer to the same or like parts. 

This invention provides an apparatus and a method for data access control 
adapted in a main processor and a coprocessor (CP). The apparatus and method use a 
specific instruction format according to a preferred embodiment of the invention. In 
the invention, an indicating field of a coprocessor memory access instruction is 

5 
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introduced to determine the quantity of data words to be transmitted between the 
coprocessor and a memory, The so-called indicating field actually includes a 
coprocessor number field and/or a coprocessor register field. The coprocessor number 
field stores information about the particular coprocessor to be activated and the 
5 coprocessor register field stores information about what particular registers to be used in 
a transaction. 

According to the embodiment of this invention, each coprocessor has a fixed 
function under a normal operating mode. In other words, each coprocessor will access 
or retrieve a fixed-length words from the memory according to the value in the 

10 coprocessor number field and/or the coprocessor register field. Hence, data 
transmission quantity is controlled without the need for an additional register or the 
need to occupy a portion of the address mode information in the instruction. Moreover, 
chip area can be reduced and many instruction bits that are originally taken up by 
coprocessor memory access instructions for transferring length information can be freed 

15 up for other purposes. 

Fig. 1 is a diagram showing the architectural arrangement of a microprocessor 
and a coprocessor capable of implementing a coprocessor data access control method 
according to this invention. As shown in Fig. 1, the architecture principally includes a 
central processor unit (CPU) 100, a coprocessor 110 and a memory unit 120. The 

20 memory unit 120 includes cache memory and additional types of memories. The CPU 
100 is used for executing central processing unit instructions to perform data processing. 
The central processing unit instructions includes the coprocessor memory access 
instructions. The coprocessor 110 is coupled to CPU 100 and the memory unit 120. 
The coprocessor 110 accesses and processes data words stored in the memory unit 120, 

6 
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addressed by one of addressing modes under control of the coprocessor memory access 
instructions executed by the CPU 100 

At first, it is noted that in the preferred embodiment of the invention, only one 
coprocessor 1 10 is introduced in Fig, 1 . However, the invention is also applicable to an 

5 architectural arrangement of a microprocessor and several coprocessors. These 
coprocessors can support data processing for the CPU 100. 

When the central processing unit 100 starts to fetch instructions from the 
memory unit 120, the CPU 100 will issue an address to the address bus (AB). The 
memory unit 120 retrieves the required instruction and put on the data bus (DB) 

10 according to the address on the address bus (AB), The central processing unit 100 and 
the coprocessor 110 will inspect the instruction simultaneously. If the instruction is a 
coprocessor memory access instruction, the coprocessor 110 can determine the quantity 
of word data to be transmitted between the coprocessor 1 10 and the memory unit 120 
according to the instruction. 

15 Fig. 2 is a diagram showing an instruction format for a coprocessor according to 

a preferred embodiment of the invention. The instruction format includes an 
indicating field 200. The indicating field 200 includes a coprocessor number field (CP 
nubmer) 220, or a coprocessor register field (CP Register) 210, or both. The 
coprocessor number field 220 stores information about a specific coprocessor to be 

20 activated, for example, each value of the coprocessor number field 220 has a 
corresponding coprocessor to be activated. The coprocessor register field 210 stores 
information about specific registers to be used in the data processing, for example, each 
value of the coprocessor register field 210 has a corresponding number of registers to be 
used in the data transmission. 
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Such a design originates from the criteria that each coprocessor has a fixed 
function under a normal operating mode. In other words, each coprocessor accesses a 
fixed-length word data from a memory unit or a specified register. For example, 
according to the value in the coprocessor number field 220, a corresponding 

5 coprocessor can be selected. According to the value in the coprocessor number field 
220 and/or the coprocessor register field 210, the number of registers required and/or 
the number of word data that needs to be transmitted can be determined. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing from 

10 the scope or spirit of the invention. In view of the foregoing, it is intended that the 
present invention cover modifications and variations of this invention provided they fall 
within the scope of the following claims and their equivalents. 
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